Résumé. 2014 Nous présentons des mesures de résonance paramagnétique sur les électrons de conduction de deux conducteurs organiques : un système bi-chaînes tétrathiofulvalène-tétracyanoquinodiméthane (TTF-TCNQ) et une mono-chaîne bis tétraméthyl-tétrathiofulvalène borontétrafluoride ((TMTTF)2BF4). Dans les deux cas la raie de résonance s'élargit fortement sous l'influence de la pression ; ceci est en contradiction avec le mécanisme d'Elliott. Quant au facteur g, il ne dépend pas de la pression, alors que la susceptibilité paramétrique diminue à température ordinaire de -8 ± 1 %/kbar pour TTF-TCNQ et de -3 ± 1 %/kbar pour (TMTTF2BF4.)
, TMTTF-TCNQ [2] , (TMTSF)2PF6 [3] , TMTSF-DMTCNQ [1] [1] . Thus the proportionality between dH and the phonon population is not obeyed in two chain systems like TTF-TCNQ although it is roughly followed in single chain systems like (TMTTF)2BF4 [4] .
The spin susceptibility can also be obtained from the intensity of the CESR signal. One of the most exciting things in the high temperature metallic phase of organic conductors is the enhanced and temperature dependent spin susceptibility (Xs ). For example in TTF-TCNQ at room temperature XS is enhanced by a factor of 3 to 5 times over the value calculated using a bandwidth deduced from optical or thermoelectric power measurements. Furthermore this paramagnetic suscep- tibility which is temperature independent in ordinary metals falls by a factor of 2.5 on cooling down to 60 K [5] .
These strange features of AH and X are believed to arise from the 1D nature of the electronic band structure but after a lot of experimental and theoretical work a generally accepted explanation is still missing. Attempts have been made to account for the temperature dependence of AH in terms of interchain coupling [6] or as a precursor to the Peierls instability [1J. The
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01987004803041300 two mechanisms most often cited for the T dependence and enhancement of ys are a) electron-electron interactions which enhance XS and introduce a log T dependence [7] and b) polaron formation which gives a T dependent narrowing of the bandwidth [8] .
By application of high pressure one hopes to get insight into these mechanisms since it will produce controlled changes in the onchain and interchain transfer integrals ti and t, . It [9] . The lattice parameters have strong temperature dependence, too, and it has been emphasized that thermal contraction of the lattice between 290-65 K has approximately the same effect as the application of 5 kbars pressure at room temperature. Calculating the change in tj with baxis spacing [11] , the obtained increase in tl was in good agreement with the experimental results on the pressure dependence of the plasma frequency, namely d In tl/dp = 2 %/kbar [12] . But the strong increase of the conductivity d In Q /dp = 28 %/kbar can not be explained with such a change in the one electron bandwidth [10] . Generally The linewidth in TTF-TCNQ at ambient pressure does not satisfy the Elliott relation [16] for spin relaxation which is often used for isotropic metals :
where Ag is the deviation of the g-factor from the free electron value and Tf is the electron scattering rate along the chains measured in resistivity. Namely the observed linewidth AH is a factor of 100 less than that expected from equation (1) [17] . Furthermore, as the resistivity decreases on cooling the linewidth should decrease too. However the actual temperature dependence of AH is the opposite (Fig. 1) . It is presently believed that the very narrow linewidth (and also its anomalous temperature dependence) is the consequence of the quasi-one-dimensional electronic structure. In a strictly 1D system the Fermi surface consists of two points at kF and -kF and both the forward (q = 0) and backward (q-2 kF ) scatterings do not give spin relaxation [18] . Hence to account for the observed finite linewidth one has to include 3D effects like interchain scattering, because every process which makes the system resemble an isotropic metal will broaden the line. In the first attempt at a mathematical formulation Weger included the TII IT .1. factor in the Elliott formula [6] . This is the ratio of onchain scattering time and interchain tunnelling time and is a measure of the dimensionality of the system : T11 is given by the golden rule of perturbation theory to be T-' = 2 iTIh 1 T .L IZ Ti. Inserting this into equation (2) where (1. is the interchain overlap integral.
It is tempting to attribute the spectacular increase of AH with pressure in figure 1 to the increased transverse transfer integral and onchain scattering time. Supposing a pressure dependence similar for (1. as for (I, it turns out that the decisive factor is Ti. This is not surprising since in a single particle picture a --w p 2 r and from optical measurements it is known that the change in plasma frequency is an order of magnitude less than the change in conductivity with pressure [10] . The shows that Ag is pressure independent for both compounds. For (TMTTF)2BF4 this is comprehensible since g is a molecular property, and contracting the lattice one does not expect to change molecular quantities. In the case of TTF-TCNQ the constancy of g means more, since the molecular g-factors of each chain are mixed together with the respective spin susceptibilities giving a common g value [20] :
It can be concluded that at room temperature the spin susceptibility of the donor (X p ) and acceptor chain (X A ) changes at the same rate with pressure because the total g-factor is pressure independent. However below 200 K at 5 kbars g seems to be below the ambient pressure values. Within the strong coupling limit corresponding to equation (6) this implies an increased contribution of the TCNQ chain in respect to the TTF chain in the total susceptibility (XT). From the NMR measurements of Takahashi et al. [21] [22] ; the temperature dependent susceptibility at normal pressure becomes nearly temperature independent at a preessure of 20 kbars. From the gfactor measurements of TTF-TCNQ such a tendency can be postulated for the TCNQ chain, but measurements at higher pressures are needed to confirm this. The motionally band narrowing model requires the phonon frequency w to be comparable to the bandwidth 4 ti, otherwise Migdal's theorem holds and the phonons have no effect on y [23] . One 6 .0 x 10-4 emu/mole. Calculating the Pauli susceptibility with a total bandwidth 4 tj of 0.5 eV (which is a reasonable parameter for these compounds), one gets a value three times smaller than the measured one [5] . As is shown in figure 4 this enhancement is strongly pressure dependent for TTF-TCNQ. Furthermore it is tempting to attribute the strong temperature dependence of x (see Fig. 5 ) to the temperature dependence of the enhancement mechanism. Note in figure 5 that the pressure dependence of X is slightly temperature dependent in TTF-TCNQ ; from -8 ± 1 %/kbar at room temperature it changes to -6 ± 2 %/kbar at 80 K.
When treating the electron-electron interactions it is usual to use the Fourier transform of the Coulomb interactions and to distinguish between the forward scattering (g2 ) which corresponds to small momentum transfer q = 0, and the backward scattering (gl ) which displays the large momentum transfer with 2 kF. In real space 92 corresponds to a long range interaction, which is normally screened, while g1 is defined by the short range onsite Coulomb interaction U. Calculation of the high temperature magnetic susceptibility in the parquet approximation [7] shows that:
where gl(T) = gll(l + g, In EFIT), g, -nF U, and nF and X p are the density of states and the Pauli susceptibility for the noninteracting electron gas. Equation (7) [27] , which may increase the efficiency of the screening).
Accepting the screening of the onsite Coulomb interaction as the source of the variation of X with pressure, it is really simple to explain the much weaker decrease of y for (TMTTF)2BF4 at 5 kbars (Fig. 4) . The charge transfer cannot help in screening since p = 0.5 is the most unfavorable, and it does not vary with pressure. Furthermore the reduction of U on the TMTTF molecule via screening by metallic electrons of neighbouring chains is less effective since the anions do not form conducting chains. The poor polarizability of the closed shell anions also disadvantages the excitonic screening mechanism. The weaker screening of the onsite U in (TMTTF)2BF4 is also shown in the temperature dependence of X [4] . Between 100 K and 300 K it increases only by 50 % (in TTF-TCNQ it is 100 %), although the thermal variation of the lattice is probably similar to TTF-TCNQ.
In conclusion, the application of hydrostatic pressures has confirmed the importance of the interchain hopping in the spin relaxation processes. The increase in the linewidth has the same origin as the increased single particle conductivity: rl is a strong function of the pressure. The enhancement and unusual temperature dependence of y is ascribed to Coulomb interactions, then from the present work it follows that U is strongly pressure dependent in TTF-TCNQ and less in (TMTTF)2BF4. This indicates that changes in charge transfer with pressure and interchain screening mechanisms may be important for reducing the onsite Coulomb interaction U.
